In this study, laccols containing novel compounds shown in Fig. 2 were synthesized. The synthesis of 3-[(10Z, 13E, 15E)-10, 13, 15-heptadecatrienyl]catechol 12, a major component of the laccols, has not been reported. The lacquer sap from Rhus succedanea (Vietnamese lacquer tree) was analyzed using DB-17 [methylphenyl(50%)silicone] as the separation column for GC and GC/MS. Structural identification of the laccol monomer components in the lacquer sap was made for comparison with standard laccols.
Results and Discussion 1 Synthesis of Laccol Components
The laccol components shown in Fig. 2 were synthesized as standard products for GC analysis. Laccol components 1 and 2, having saturated side chains, were synthesized by hydrogenation of the double bonds of the side chains in natural laccols and urushiols, because the major components of the natural laccols and urushi- 
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ols have C17 and C15 unsaturated side chains. Laccols 3-12, having unsaturated side chains, were synthesized via Wittig reaction from a ylide derived from the corresponding alkyl and alkenylphosphonium iodide 22-29 ( Fig. 3) with aromatic parts 15, 16 and 17, followed by deprotection of the hydroxy group of the catechol as shown in Scheme 1. Aromatic parts 15 and 16 were obtained by acetylation of the hydroxy groups and ozonolysis of the double bonds of the side chains in natural laccols and urushiols, because nearly all have double bonds at positions 10 and 8 in the side chains (4) . Various alkyl-and alkenylphosphonium iodides 22-29 (Fig. 3) as side chains were synthesized from alcohols, carboxylic acid, and alkyl halide in a manner similar to that described previously (4, 5) . 3-[(10Z.13E,15E)-10, 13, 15-Heptadecatrienyl]catechol 12, major component in Rhus succedanea lacquer sap, is a novel laccol component. Some laccol components in Fig. 2 were previously synthesized by M. V. Sargent et al. (6, 9) , but in this study, an effective and shorter synthetic route to laccol was established.
Phenol derivatives 13 and 14 were synthesized by Wittig reaction of the corresponding phosphonium salts 23 and 29 with 3-(10-oxo-decyl)phenol acetate 21, followed by deprotection of the hydroxy group of the phenol (Scheme 2). Compound 21 was produced from 3-bromoanisole by Grignard reaction, iodination, deprotection and protection of the hydroxy group of the phenol, then oxidation with DMSO as shown in Scheme 3.
Cis-selective Wittig reaction requires only low temperature (at -78 in THF solvent) (6) . The olefin from the Wittig reaction was confirmed as the Z-form at more than 80% by the GC and NMR spectral analysis.
All the synthetic laccol components were identified from their 1 H-NMR and 13 C-NMR.
Analysis of Saps of Rhus succedanea
Lacquer Trees Laccol fractions from Vietnamese and Taiwanese lacquer saps were analyzed by gas chromatography (GC) and gas chromatography/mass spectrometry (GC/MS). Analysis of sap from the Rhus veranicifera lacquer tree using GC and GC/MS with DB-17 [methylphenyl(50%) silicone] as the separation column for GC and GC/MS analysis gave better results were more acceptable than with DB-1 (methylsilicone) as the separation column. We thus used DB-17 [methylphenyl(50%)silicone] as the separation column for GC and GC/MS.
The chromatogram of the monomeric fraction from the Vietnamese lacquer tree had no overlapping peaks as shown in By the GC/MS, unsaturated laccols and phenol derivatives would appear to have one, two or three double bonds with the E or Z configuration in the side chains. Structual identification was carried out by comparison of retention times with components 1-14 identified as shown in Table 1 . Table 2 shows compositions of lipid components from saps of Tam Thahn and Phu Tho Provinces in Vietnam, Nan-Tou Prefecture in Taiwan, and from lacquer saps called red, green and hybrid lacquer saps in Vietnam. The most abundant constituent of the laccols in the Rhus succedanea sap was the trienyl component 12 followed by red lacquer sap. Table 3 shows abundance of saturated, monoenyl, dienyl and trienyl components in lacquer sap. Trienyl components were highest except for red lacquer sap, but trienyl components essentially the same as in Japanese lacquer sap such as Rhus vernicifera. Amounts of monoenyl components were higher than that in Japanese lacquer sap. Drying time of sap from Rhus vernicifera is faster than for Rhus succedanea, possibly due to trienyl components in lacquer sap, because the olefin of side chain is polymerized by autoxidation like 
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a fatty acid. The structures and compositions of all the laccol components were clarified in this study. By quantitative analysis of laccols derived from Rhus succedanea, the most abundant constituent was the triene laccol similar to Rhus vernicifera except for red lacquer sap.
Compared with lipid components of Rhus vernicifera (Japanese, Chinese and Korean lacquer trees), triene component amounts were low but diene components, high. The compositions of olefinic laccols are important for the polymerization of the lipid components by the action of Rhus laccase during film-drying. All the saps were well polymerized into hard films owing to the high content of components having an olefin component.
Conclusion
Laccols and phenol derivatives 3-14 were synthesized via Wittig reaction of ylides from the corresponding alkyl-and alkenyltriphenylphosphonium iodides 22-29 with the corresponding aromatic parts 15-18. 
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Saps of Rhus succedanea were analyzed by comparison of natural components with laccols and phenol derivatives 1-14. Structures of the laccol components were identified, and compositions of all laccols in the sap of Rhus succedanea of Vietnam and Taiwan were determined.
Experimental 1 Materials
Six lacquer saps of Vietnamese and Taiwanese lacquer were used in this study. Two Vietnamese saps were obtained from Tan Thahn and Phu Tho Province in North-Vietnam. Other three Vietnamese saps called Red, Green lacquer saps (10), and Hybrid lacquer sap, hybrid of Red and Green lacquer saps were obtained from North-Vietnam. Taiwanese lacquer sap was obtained from Nan-Tou Prefecture, Taiwan.
2 Procedure
Native saps was mixed with acetone [sap:acetone= 1:3 (v/v)] and then filtered. The filtrate was evaporated to a crude laccol the residue. The residue (200 mg) were dissolved in 2 mL chloroform and solution was introduced into the GPC column (TSK-gel G1000H6 2, 60 cm 21.5 mm I.D.; TOSOH). The column was eluted with chloroform to separate monomer from crude components containing oligomer components. The monomeric components were dissolved in acetic acetate (2.0 mg/mL), and the solution used for GC and GC/MS.
3 Instrument GPC, GC, and GC/MS conditions
GPC was carried out on a LC-908 (JAI. Co., Ltd.) equipped with a refractive index detector, ultraviolet detector (254 nm) and GPC column (TSK-gel G1000H6 2, 60 cm 21.5 mm I.D.; TOSOH). The flow rate was 3.5 mL/min with chloroform as eluent.
GC was conducted using a SHIMADZU GC-17A equipped with a flame-ionization detector. GC/MS was carried out using an HP6890 (Hewlett-Packard, Ltd.) and mass spectrometer in the EI-mode (70 eV). A DB-17 column (J&W Scientif ic) was used: DB-17 [methylphenyl(50%)silicone], 30 m 0.25 mm I.D., thickness of liquid phase film (d f )=0.25 mm. The carrier gas was helium and samples were injected into the split mode (splitting ratio 50:1). GC and GC/MS were carried out at constant 250 for 30 min. 1 H and 13 C-NMR condition All 1 H-NMR spectra were taken in chloroform-d with tetramethylsilane as internal standard using a JNM-GSX 270 spectrometer (JEOL Ltd.). All 13 C-NMR spectra were recorded with a JNM-GSX 270 operated at 67.9 MHz.
Synthesis of Laccol Components
Aromatic parts 15 and 16 were synthesized by ozonolysis of the olefin of natural urushiol and laccol side chains as described previously (4), and identified by comparison with standard products. Compound 17 as the aromatic part was synthesized from veratrol as described previously (5) . The compounds were identified from 1 H and 13 C-NMR spectra.
3-(1-Decyl-10-ol)anisole 18
A solution of 3-bromoanisole (2.92 g, 15.6 mmol) in dry THF (10 mL) was added to magnesium (0.37 g, 15.6 mmol) in dry THF (1.5 mL) with stirring at r.t. under dry nitrogen. This reactant was solution (A). Triethylamine (0.64 g, 6.34 mmol) and trimethylsilyl chloride (0.69 g, 6.34 mmol) were added to a solution of 1-iodo-decan-1-ol (1.50 g, 5.28 mmol) in dry THF (8. 
O-Acetyl-3-(10-iodo-1-decyl)phenol 20
Compound 19 was added to a mixture of acetic anhydride (1.01 g, 9.9 mmol) and pyridine (0.05 g, 0.7 mmol) and stirred for 5 h at 100 . The reaction mixture was extracted with ether and washed with HCl aq (1 N). The organic layer was dried with Na 2 SO 4 and the organic solvent, removed under reduced pressure to give a residue isolated over silica gel (hexane:ethyl acetate= 9:1) to give compound 20 (0.54 g, 40.6%). Rf=0.55 Phosphonium salts 22-24 were synthesized from the corresponding alkyl halides by a known method (7, 8) and confirmed by 1 H and 13 C-NMR spectra. Compounds 25-27 and 29 were synthesized by the same method as described earlier (4). Compound 28 was a novel phosphonium salt, easily synthesized from 3E-pentenoic acid by a method described in our previously (4) .
Acetyllaccols and acetylphenol derivatives 30-41 were synthesized as described (4), i.e, Wittig reaction of ylides from phosphonium salts 25-29 with the corresponding aromatic parts 15-18 at low temperature (-78 ) to obtain cis-olefins.
(Z)-O-Diacetyl-3-(8-heptadecenyl)catechol 30
Compound 30 was synthesized from compounds 24 and 15. Compound 30 was identified by comparison with a previously reported standard (4 
